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Plasma concentration of meropenem after a single intravenous administration of 20 mg/kg to various
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Table 1. Pharmarcokinetic parameters of meropenem intravenously administered to experimental animals

at a dose of 20 mg/kg

Species (@) Co Ty vd Cltot AUC
pecie (ug/ml) (min) (ml/kg) (mY/min/kg) (ug-min/ml)
Mouse (3) 64.0 4.5 312 47.9 417
Rat (4) 99.8 3.0 200 46.2 433
Guinea pig (4) 82.2 12.9 243 13.0 1540
Rabbit? (4) 99.2 20.8 428 14.3 1400
Beagle dog? (5) 133 40.8 257 4.4 4590
Rhesus monkey (3) 93.4 30.9 214 4.8 4160
JParameters of meropenem were derived from two-compartment open models.
Table 2. Plasma half-lives of meropenem and
imipenem/cilastatin intravenously administered to
experimental animals at a dose of 20 mg/kg
o Plasma half-life (min)
Antibiotic
Mouse Rat Guinea pig
Meropenem 3.0 12.9
Imipenem/cilastatin 7.7 14.8
Table 3. Urinary excretion of meropenem intravenously administered to experimental animals
at a dose of 20 mg/kg
) Urinary excretion (% of dose)
Species (n)
_ 0~6h 6 ~24h Total

Mouse (3) 327 7.0 14 £ 09 34.1 + 6.1
Rat (3) 247 + 6.6 0.3 + 0.3 25.0 + 6.6
Guinea pig (4) 41.7 + 5.5 0.7 £ 04 425+ 59
Rabbit (4) 346 = 1.9 —2 346 + 1.9
Beagle dog (5) 49.1 £ 8.4Y - 491 + 84
Rhesus monkey (3) 25.7 £ 12.19 — 25.7 + 12.1

# Not tested 0 ~ 8 h urine
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Table 4. Dose effect on the pharmacokinetic parameters of meropenem in mice and guinea pigs

Species (1) Dose Co T vd Cltot AUC
p (mg/kg) (ug/ml) (min) (ml/kg) (ml/min/kg) (ug-min/ml)
5 11.8 4.7 424 62.8 79.6
Mouse (3) 20 51.0 4.6 392 58.7 340
50 112 48 445 64.6 774
5 21.1 11.0 237 14.9 335
Guinea pig (4) 20 77.0 12.9 260 14.0 1430
50 160 16.1 296 12.7 3030
4000
4 ()
g
=
£
¥ 20004
Q
=
°
0 T )
5 20 50

Dose (mg/kg)

Fig. 2. Dose effect of meropenem on its AUC in mice (M) and guinea pigs (®).
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Table 5. Tissue distribution of meropenem in mice, rats and guinea pigs

Concentration (ug/ml)

Species (n) Tissue - -
5 min 15 min 30 min 45 min

Liver 11.0 3.91 0.94 )
Kidney 8.98 1.00 — —
Lung 1.36 0.33 — -
Mouse (3) Heart 4.88 0.63 - -
Spleen 0.93 — — —

Plasma 32.5 5.10 0.62 0.24
Liver 6.22 0.87 — —
Kidney 25.8 2.67 - —
L _ _ — —
Rat 3 Heart 3.85 - - -
Spleen 2.38 1.07 — —
Plasma 25.8 2.30 0.17 -
Liver 1.98 1.33 0.65 —

Kidney 18.0 17.2 6.43 0.97

. . Lung 39.1 15.2 4.02 0.58
Guinea pig (3) Heart 22.8 9.03 2.98 -
Spleen 2.77 0.93 — —

Plasma 60.7 25.8 7.33 1.14

?Not detected. The assay limits were below 0.2 pug/ml.

Table 6. Stability of meropenem against 10% lung homogenate from experimental animals

) Residual % of meropenem? T

Species 12

1 min 60 min 120 min 240 min (min)

Mouse 105 70.2 40.0 15.1 84
Rat 102 42.1 14.5 N.D.” 42
Guinea pig 97.6 97.7 88.5 86.5 976
Rabbit 99.8 83.6 68.3 51.1 247
Beagle dog 105 96.7 94.3 87.7 1000
Rhesus monkey 98.7 68.5 54.2 43.1 209

¥Initial concentration of meropenem was 20 pug/ml.
YNot detected. The assay limit was below 0.5 pg/ml.

Table 7. Kinetics of hydrolysis of meropenem by renal dehydropeptidase-I (DHP-I) from various animals

Source of DHP-I Meropenem Imipenem
Km? Vmax? Vmax/Km Km Vmax Vmax/Km

Mouse 5.0 5.0 1.0 3.0 1.6 0.53
Rat 3.2 2.8 0.88 8.3 8.3 1.0
Guinea pig 8.3 0.91 0.11 13 14 1.1
Rabbi 1.9 5.7 3.0 2.8 2.5 0.89
Swine 8.3 1.0 0.12 11 11 1.0
Beagle dog 14 2.0 0.14 17 14 0.82
Rhesus monkey 10 56 1.7 4.8 2.9 0.43
Human 2.0 0.090 0.045 6.3 1.0 0.16

¥Km and Vmax values are expressed in mM and gmoles/min/enzyme unit, respectively.
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Table 8. Protein binding of meropenem
in various sera®

Serum Binding (%)
Mouse 33.8 + 2.7
Rat 141 £ 1.1
Guinea pig 15.8 = 2.0
Rabbit 21.2 = 2.0
Beagle dog 7.5 * 42
Rhesus monkey 79 £ 25
Human 12.8 + 4.4

“Serum protein binding was determined by ultra-
centrifugation method using 20 ug/ml of meropenem.
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PHARMACOKINETICS OF MEROPENEM, A NEW CARBAPENEM
ANTIBIOTIC, PARENTERALLY ADMINISTRATED TO
LABORATORY ANIMALS

Yoshihiro Sumita, Hiroshi Nouda, Eiko Tada, Tsuneo Kohzuki, Masuhiro Kato,
Takao Okuda and Masato Fukasawa
Research Laboratories, Sumitomo Pharmaceuticals Co. Ltd.
1-98 Kasugade-naka, 3-chome, Konohana-ku, Osaka 554, Japan

The pharmacokinetics of meropenem (MEPM), a new carbapenem antibiotic, were studied in mice, rats,
guinea pigs, rabbits, dogs and monkeys. The peak plasma levels of MEPM intravenously administered at
a dose of 20 mg/kg were 64.0 xg/ml in mice, 99.8 nxg/ml in rats, 82.2 ,g/ml in guinea pigs, 99.2 ng/ml
in rabbits, 133 zg/ml in dogs and 93.4 ;.g/ml in monkeys. The plasma half-lives of MEPM were 4.5 min
in mice, 3.0 min in rats, 12.9 min in guinea pigs, 20.8 min in rabbits, 40.8 min in dogs and 30.9 min in
monkeys; the plasma half-lives in mice and rats were about one-half or one-third of those of imipenem
(IPM), although MEPM and IPM showed almost the same half-lives in guinea pigs. The urinary excretion
rates of MEPM were 34.1% of the dose in mice, 25.0% in rats, 42.5% in guinea pigs, 34.6% in rabbits,
49.1% in dogs and 25.7% in monkeys. A dose-proportionality study was conducted with intravenous
doses of 5 to 50 mg/kg in mice and guinea pigs. The AUCs were linearly proportional to doses. These
findings suggest that tissue distribution and the excretion pathway were independent of administration
dose. The tissue levels of MEPM given to mice, rats and guinea pigs by the intravenous route at a dose of
20 mg/kg were the highest in plasma, followed in descending order by liver, kidney, heart, lung and
spleen in mice, and kidney, liver, heart and spleen in rats. In guinea pigs, the order was plasma, lung,
heart, kidney, spleen and liver. The half-lives of MEPM in 10% lung homogenate from various
experimental animals were 84 min in mice, 42 min in rats, 1210 min in guinea pigs, 247 min in rabbits,
1000 min in dogs and 209 min in monkeys. The stability of MEPM against renal dehydropeptidase-I
(DHP-I) varied greatly with the animal source of the enzyme. MEPM was more easily hydrolyzed than
IPM by DHP-I from mice, rabbits and monkeys, but was more stable than IPM in guinea pigs, dogs and
human DHP-I. The serum protein bindings of MEPM were 33.8% in mice, 14.1% in rats, 15.8% in guinea
pigs, 21.2% in rabbits, 7.5% in dogs, 7.9% in monkeys and 13% in humans.



